TAES International Journal of Artificial Intelligence (IJ-AI) 
Vol. 8, No. 1, March 2019, pp. 26~32 
ISSN: 2252-8938, DOI: 10.1159 1/ijai.v8.il .pp26-32 0 26 


Academic performance prediction algorithm based on fuzzy 
data mining 


Anil Kumar Tiwari’, G. Ramakrishna’, Lokesh Kumar Sharma’, Sunil Kumar Kashyap* 
'Department of Computer Science and Engineering, K L University, Vijayawada, India 
3National Institute of Occupational Health, Ahmadabad, Gujarat, India 
“Department of Mathematics, School of Advanced Sciences, Vellore Institute of Technology University, Vellore, 
Tamil Nadu, India 


Article Info ABSTRACT 

Article history: This paper presents an algorithm for prediction of academic performance of 
' students by fuzzy data mining. The fuzzy-trace concept applied to predict the 

Received Dec 5, 2018 academic performance of the students. An algorithm is proposed in this paper 

Revised Feb 3, 2019 lies with this idea. The fuzzy academic set is generated from the student’s 

Accepted Feb 17, 2019 academic data. This is analyzed by the fuzzy-matrix set. The prediction 


academic data is referred as the management of data or data mining. Data 
mining is the science of analyzing the data for obtaining more information than 
Keywords: the current information. The hidden information appears by this technique. 


Fuzzy Data Mining 


Copyright © 2019 Institute of Advanced Engineering and Science. 
All rights reserved. 


Corresponding Author: 


Anil Kumar Tiwari, 

Department of Computer Science and Engineering, 
K L University, 

Vijayawada, India. 

Email: anill969_rpr@yahoo.com 


1. INTRODUCTION 

Every academic institute has the various data of the students. These have been used for the limited 
purpose. But by the data mining technique various hidden information can be found. These information is 
discrete than the existed information. Fuzzy set introduce by Zadeh [1] in 1965. The characterization of the set 
defined as the fuzzy set. The elements of the fuzzy set lies with the values under the range of [0,1]. This set 
theory is established by grading or membership function. Shafer et al [2] presented an idea on hyper trees in 
1988.The local computation is applied in this paper to study the hyper trees. The uncertainty theory is 
developed in 1992 by Shenoy [3]. The uncertainty is studied in this paper for the managing the expert systems. 
The uncertainty is defined dynamically by using the fuzzy set. In 1993, an uncertainty is extended with 
vagueness by Gebhardt et al [4]. The compact computation is performed in this paper by the fuzzy rule. 
The common results are discussed for adjoining this two distinct elements. 

Kruse et al [5] generalized the fuzzy systems. The application of fuzzy systems is presented in this 
paper. In 1996, Fayyad et al [6] proposed the new theory of data mining. The knowledge management and data 
mining are adjoined together with the fuzzy logic. Borgelt et al [7] applied the probabilistic and possibilistic 
theory for learning systems in 1997. The learning method is developed for measuring the performance by the 
combinatorial techniques. Berthold et al [8] presented the fuzzy graphs in 1999. The several social illustration 
is midelled by the fuzzy graphs. The analysis of the examples also presented as model in this paper. In 1999, 
Bezdek et al [9] presented some algorithms for pattern recognition and image processing by the fuzzy 
techniques. The fuzzy model and the formulation of the data of are presented by the algorithm performs 
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efficiently. In 2010, Romero et al [10] reviewed the educational data mining. The new results and techniques 
are established in this paper. 

Chalaris et al [11] presented the data mining technique for improving the educational quality. The 
new knowledge management system is established by the fuzzy theory. The advancement of the knowledge 
system is studied in this paper. In 2012, Krapn et al [12] introducing the e-learning system for the students. 
The grouping of data of the students is studied by the data mining technique. The educational data is analyzed 
by the fuzzy theory in this paper. In 2010, Delen [13] studied the student’s retention management system over 
the machine learning system. The analysis of educational data by machine learning technique is presented in 
this paper. Same year, Buldua et al [14] presented some applications of data mining for the academic data. The 
academic data is analyzed and formulated for predicting the performance of the students. Recently, Kaura et al 
[15] developed a method to improve the performance of the slow learner students. The prediction technique is 
presented for the slow learners by the data mining technique. The education sector is used the proposed 
technique with the improved results. Campagini et al [16] designed some data models to improve the 
performance of the students by the data mining techniques. The career of the students is predicted by this 
technique. Shukora et al [17] applied the data mining technique for the effective learning. The examination 
based on the online system is studied. The effectiveness of the online learning is modeled by data mining 
technique. The result and performance analysis by data mining technique is conducted in this paper. 
The student’s academic performance correspondence to the elements of the academic set is focused in this 
research. The data mining technique is applied on the academic data to map with the intelligence parameters. 
Alfiania et al [18] studied in this paper in 2015. 


2. FUZZY SET [1] 
Let X be a space of points (objects), with a generic element of X denoted by x.Thus, oa ae 
fuzzy set A in X is characterized by a membership (characteristic) function ve A (x) which associates with each 


point in X areal number in the interval [0,1] with the value of f, A (x) at x representing the grade of membership 
of x in A. Next, the academic data is defined. 


3. ACADEMIC DATA 
This is information of academic performance of students. The following matrix is represented the 
academic data as: 


Si. Se ee Si 


a or ce ed (ee 
Where, 

students :i =1,2,...,m. 
performance: j =1,2,...,n. 


The fuzzy set is defined over the academic data in next. 


4. FUZZY ACADEMIC SET 
Let S be a set of academic performance of students, then A is the fuzzy set characterized by 
“performer” defined as below: 


Ff 4(51,) =9, 
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Or. 


f4(Sin) =9, 
Or, 

ta (s,,,) = 0.2, 
Or, 

F4(S8,) = 9.3, 
Or, 

Fa (Sin) = 0.8, 
Or, 

FiSwnad = 1. 
Hence, 


The fuzzy set matrix is represented by, 


OF 3 Se, ey S02 


O38; 2. g - oh 


mxn 


Next, we study the prediction of academic performance of students by fuzzy. 


5. THEORY OF PREDICTION OF ACADEMIC PERFORMANCE OF STUDENTS BY FUZZY 
Let, The matrix of expected performance be, 


Do ggg” 08 


mxn 


The statement of the problem is, “how to find the followings?” 


Or, 

AS = 
Or, 

fp (8) =1, 
Or, 

Is (s,,,) = iF 
Or, 

be (Si) = 0.8, 
Or, 

ts (Sinn) = 1. 


Now, we set the theory for achieving the above. 
By contradiction, 


Sa (Sim) #1. 


Or, 
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ts (Sind < 1. 
Or, 
ve (Sinn) = 0, 
Or, 
fleas) = 0.1, 
Or, 
re (Sinn) = 0:2; 
Or, 
ve (Sinn) = 9: 
Then, 
Performer = P, where P; 
P=AUB, 
Or, 
P=maxtf,(s), f5(s)} 
Or, 
P=f,v fp. 
Or, 

FS) F2u) 
P= Vv 

Fi (Sinn) ue (Sinn) 

Or, 

Fi@iv SoG 
Ps 

F(Sin)V Tene) 

Or, 

Fou) 
P= 

kc (S nn ) 

Or, 


The trace of P is defined by, 


Trace(P) = f-(8,,) ++ fe(S,)- 


Or, 
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Trace(P) = fi (Sinn) 
Or, 
Trace(P) =n. 


Where n is a numeric value. The defuzzification of this value gives the linguistic variable (1) which 
will be the prediction defined as, 


Trace(P) = 1. 
This result maps to the individual student: 


S1y Sr (Si) 


Sinn Js (Sinn) 


Then, 


fro(Si) =f), 


PES 


Now, the |-function will be analyzed by fuzzy cognitive map. The prediction after the time (t) presents 
by the following map: 


If, 
SD (Simg) = 1, 
Then, 
L(Sm) =1. 
But, 
/ 00 0 Ofp,@ 
0/7 00 0 
00/2 0 0 =1, 
0007 (0 
00 0 0 /ilp;@) 
Then, 
s+) $11 s,][siO] [2 0 0 0 OT p@ 
Soy 0/0 0 0 
= f( +10 0 7 0 O ) 
000 7 0 
s,(t+1) s,(t) 00 0 0 Jip.) 
Or, 
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s (t+) 0.6 Si, 1s @ 0 0 0 O7f p, 
0.7 0 00 0 0 
=F +10 0000 ) 
0 00 0 0 
s.(t+1) s,@)| |0 0 0 0 Ollp.@) 
Or, 
s(t +1) 0 5, 1/5, 0 / 00 0 Oyfp,@ 
0 000 0 0 
= f( +10 0 0 0 0 ) 
000 0 0 
S;(t+1) s,(t) 0 0 0 0 Of} p,@ 
Or, 
s(t +1) 1 5, [5,0 00 0 O}fp,@ 
1 000 0 0 
= f( +10 0 0 0 0 ). 
000 0 0 
s,(t+]) Ss, (t) 00 0 0 O};ps.@ 


Our objective is to predict the performance of student on the basis of existed data by an algorithm. 


This is presented in below: 


6. 


Input the crisp data. 

Set the linguistic variable. 
Generate the fuzzy set. 
Analyze by fuzzy operation. 
Establish the fuzzy trace. 
Execute (5). 

Error reduction. 

Find new crisp set. 
Defuzzification. 

Inverse map of fuzzy function. 
Prediction. 


CONCLUTION 
The academic performance prediction is the modern challenge in the society. The objective of every 


academic training is to achieve the good result. Thus, the proposed method will be assisted for reaching to the 


goal. 


The academic data comprises with the numeric and linguistic both. Fuzzy lies with both thus this is 


applied to develop this algorithm. 
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